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A B S T R A C T
Despite extensive recent research elucidating the complex relationship between ecosystem services and human wellbeing, little work has sought to understand how
ecosystem services contribute to wellbeing and poverty alleviation. This paper adopts concepts from the “Theory of Human Need” and the “Capability Approach” to
both identify the multitude of links occurring between ecosystem services and wellbeing domains, and to understand the mechanisms through which ecosystem
services contribute to wellbeing. Focus Group Discussions (N=40) were carried out at 8 sites in Mozambique and Kenya to elicit how, why, and to what extent
beneﬁts derived from ecosystem services contribute to diﬀerent wellbeing domains. Our results highlight three types of mechanisms through which ecosystem
services contribute to wellbeing, monetary, use and experience. The consideration of these mechanisms can inform the development of interventions that aim to
protect or improve ﬂows of beneﬁts to people. Firstly, interventions that support multiple types of mechanisms will likely support multiple domains of wellbeing.
Secondly, overemphasising certain types of mechanism over others could lead to negative social feedbacks, threatening the future ﬂows of ecosystem services.
Finally, the three mechanism types are interlinked and can act synergistically to enhance the capacities of individuals to convert ecosystem services to wellbeing.
1. Introduction
Since the Millennium Ecosystem Assessment (Millenium Ecosystem
Assessment, 2005), research on the relationships between wellbeing
and the beneﬁts obtained from the environment, known as “ecosystem
services”, has expanded dramatically (Vihervaara et al., 2010). Whilst
there is an increasing appreciation for the multiple ways in which
nature is (and can be) valued (Costanza et al., 2017; Spangenberg and
Settele, 2016; Carpenter et al., 2009), we still lack a good under-
standing of how ecosystem services contribute to wellbeing and po-
tentially to poverty alleviation (Cruz-Garcia et al., 2017; Fedele et al.,
2017; Suich et al., 2015). We argue that this is due to: (i) a lack of
consideration of the complexity of the linkages between ecosystem
services and wellbeing (Liquete et al., 2013), and (ii) a lack of empirical
understanding of the nature of these interactions and the diﬀerent
mechanisms through which ecosystem services contribute to wellbeing
(Suich et al., 2015).
The focus of ecosystem services research in relation to wellbeing
and poverty alleviation has predominantly been towards provisioning
services (Suich et al., 2015). This is inherently biased towards mar-
ketable goods that can provide cash income, and their subsequent
contribution towards economic dimensions of wellbeing (Liu and
Opdam, 2014). While monetary factors undoubtedly enhance wellbeing
(Diener and Seligman, 2004; Gough et al., 2006), ecosystem services
provide a broader range of beneﬁts, which are both tangible and in-
tangible (Chan et al., 2011). These beneﬁts can be valuable to people
for various reasons and can, therefore, contribute to diﬀerent dimen-
sions of wellbeing, depending on needs and use of ecosystem services
(Liu and Opdam, 2014).
For example, those living from the sea value ﬁshing for more than
simply the economic gains generated by the activity. Fishers enjoy the
work above (and beyond) the monetary beneﬁts they obtain, as it gives
them a sense of identity, as has been well documented in research on
job satisfaction in ﬁsheries (Bavinck et al., 2012; Cinner, 2014). The
shade provided from mangrove trees is another more obscure eco-
system service in some settings, associated for example, with the pro-
vision of respite and shelter from the sun, contributing thus to the
subjective wellbeing and health of gleaners, rather than providing di-
rect monetary beneﬁts (Daw et al., 2016).
The above suggest that single ecosystem services can contribute to
multiple wellbeing domains through diﬀerent mechanisms. This has
important implications for conservation and development, as it implies
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that monetary approaches, such as ﬁnancial incentives, will not ne-
cessarily induce positive behaviour change when wellbeing is also
linked to non-tradable, non-material beneﬁts from ecosystem services
(Chan et al., 2012a). Although the monetary valuation of ecosystem
services can provide insight into the importance of ecosystem services
for wellbeing, the case has been made against its use as a sole decision-
making criterion when developing conservation or development inter-
ventions (Cordier et al., 2014).
Calls have been emerging departing from merely economic valua-
tion approaches, to better integrating considerations of social justice,
economic eﬃciency and ecological sustainability in policy and deci-
sion-making processes (Costanza et al., 2017; Farley, 2012). These calls
are driven by the recognition of plural values and multiple beneﬁciaries
(Daw et al., 2011; Jacobs et al., 2016), and highlight the non-linear,
complex and dynamic nature of human-environment relations
(Costanza et al., 2017). In response to these calls, new valuation ap-
proaches have emerged that begin to explicitly recognize the intangible
values of some ecosystem services (e.g. integrated or participatory va-
luation) (Jacobs et al., 2016, Díaz et al., 2018).
Whilst connections are increasingly being made between multiple
ecosystem services and multiple dimensions of wellbeing, to fully un-
derstand the relationship between ecosystems and wellbeing cannot
solely entail a listing and ranking of the plethora of links between the
two. The management of ecosystem services requires an understanding
of the mechanisms through which wellbeing is derived from ecosystem
services (Fedele et al., 2017). Yet, there is a lack of empirical studies
that explicitly unpack these mechanisms around how ecosystem services
contribute to wellbeing (Suich et al., 2015).
The aim of this paper is to understand the diﬀerent mechanisms
through which ecosystem services provision contributes to human
wellbeing, using examples from two coastal social-ecological systems in
Kenya and Mozambique. In particular we draw on two seminal theories
to unpack the relationship between ecosystem services and wellbeing,
namely the theory of human need and the capability approach. The
theory of human needs (Doyal and Gough, 1991) provides universally
applicable wellbeing domains, as a basis for identifying the multiple
dimensions of wellbeing that ecosystem services contribute to. The
capability approach (Sen, 1999) can help us focus on the mechanisms
through which ecosystem services contribute to diﬀerent wellbeing
domains. As such, this paper carries out an empirical study on how
ecosystem services contribute to wellbeing rather than solely describing
or quantifying individual or speciﬁc ecosystem service and wellbeing
links. In this respect our study addresses some of the main concerns and
critiques of ecosystem services scholars.
Section 2 outlines a well-theorised holistic framework to establish
mechanisms between ecosystem services and human wellbeing, the
study sites (eight coastal communities in Kenya and Mozambique), and
the data collection and analysis methods. Section 3 populates this fra-
mework with speciﬁc contextual connections between coastal ecosys-
tems and diﬀerent aspects of their wellbeing in the study communities,
thus avoiding categories of ecosystem services and wellbeing domains
that are non-sensical in the cultural context of this study. Section 4
outlines the implications of this study, including implication for eco-
system service or conservation management and sustainable develop-
ment interventions.
2. Methods
2.1. Methodological approach
The theory of human need (Doyal and Gough, 1991) provides our
theorised list of universal basic needs that are relevant to all humans on
the planet (Chaigneau et al., 2018). This includes material aspects of
wellbeing that are objectively veriﬁable (e.g. drinking water, income,
shelter), alongside subjective elements (e.g. sense of respect and au-
tonomy) that although important, are less tangible, and largely depend
on an individual’s own assessment to capture adequately. These do-
mains are also all deemed to be equally important (Doyal and Gough,
1991), despite the fact that many of these domains are not commonly
investigated in ecosystem service assessments.
Applying such a multi-dimensional concept of wellbeing enables us
to consider diverse aspects of life, and explore the breadth of ways in
which ecosystem services contribute to a range of wellbeing outcomes,
including (and beyond) a solely monetary focus (Agarwala et al., 2014;
Milner-Gulland et al., 2014). It also sheds light on the multiple, often
non-material or intangible links between the environment and human
wellbeing, and enables an exploration of the perceived relative im-
portance of these ecosystem services for diﬀerent wellbeing domains
(Russell et al., 2013).
The capability approach (Sen, 1999) provides an analytical lens to
investigate the mechanisms through which ecosystem services con-
tribute to wellbeing. As Sangha et al (2018) point out, people’s con-
nections with nature are not only limited to the beneﬁts or services
derived from ecosystems, but also entails their capabilities to derive
those beneﬁts. Polishchuk and Rauschmayer (2012) highlight how the
capability approach exposes the multiple ways in which ecosystem
services underpin human capabilities. For example, ecosystem services
can act both as sources of wellbeing (i.e. as goods, services) and en-
vironmental conversion factors (e.g. regulating services such as climate,
ﬂoods or erosion), which impact how people turn ecosystem services
into capabilities. Therefore, the capability approach shifts our inter-
pretation of empirical data from wellbeing outcomes towards the suite
of opportunities that arise from each ecosystem service, as well as the
mechanisms that enable these.
Up to now, a very narrow body of literature has explored how the
capability approach can explain how ecosystem services enhance
human wellbeing (Caveen et al., 2014; Dawson and Martin, 2015;
Polishchuk and Rauschmayer, 2012; Sangha et al., 2018). This litera-
ture explains how an ecosystem service is likely to contribute to a range
of diﬀerent capabilities (opportunities) through a set of conversion
factors. These include the social and environmental context, as well as
people’s personal circumstances (Robeyns, 2005), highlighting the
multiple ways in which ecosystem services enhance human wellbeing,
including less obvious or unexpected links.
More can be learned from this relationship by turning to the de-
velopment literature where research on the processes and mechanisms
supporting wellbeing has taken a more central stage. In particular,
Amartya Sen’s entitlements work (Sen, 1981, 1977), which allows for a
socially diﬀerentiated analysis of access to natural resources, can enable
us to unpack the relationships between ecosystem services and human
wellbeing. Such an approach considers a broader range of mechanisms,
beyond market exchange, that mediate people’s access to (and control
over) resources, including mechanisms related to customary law or kin
networks and relationships. The concept of environmental entitlements as
“alternative sets of utilities derived from environmental goods and
services over which social actors have legitimate eﬀective command
and which are instrumental in achieving wellbeing” are of particular
interest when identifying the mechanisms that mediate the conversion
of ecosystem services to wellbeing (Leach et al., 1999; Hicks and Cinner
2014). These environmental entitlements include mechanisms where
the direct use of an ecosystem good contributes to wellbeing (e.g.
commodities such as food, water, fuel or medicine) (Leach et al., 1999).
Other mechanisms include the trade, or monetary exchange, of such
resources. Money obtained through such exchange may also facilitate
the purchase of other goods, such as food or even luxury items that
attract the respect of others in the community (Sen, 1977).
Other than through the trade and use of ecosystem services, people
also gain wellbeing from experiencing the less tanglible aspects of
ecosystem services. For example, the act of ﬁshing itself can be valued
for diﬀerent reasons. It may be that it engenders or supports important
relationships with crew members, or that it contributes to freedom,
autonomy, identity, a sense of place and a sense of being respected by
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others (e.g. Reed et al., 2013; Urquhart and Acott, 2014). However,
mechanisms related to experience may not always yield positive out-
comes for wellbeing. Fishing, for example, can be a dangerous activity
at times, aﬀecting physical security and health negatively (Woodhead
et al., 2018).
Based on the above, to unpack how people gain wellbeing from
natural resources in this paper, we draw on the theoretically informed
concepts of direct and trade entitlements (Sen, 1981), complementing
them with a third mechanism type, experience, derived from our own
empirical data through an inductive process,.
Fig. 1 summarises our analytical approach and the concepts that we
draw on in eliciting the multiple links between coastal ecosystem ser-
vices and wellbeing. A number of personal, social and environmental
‘conversion factors’ (Robeyns, 2005) are instrumental for converting
ecosystem services and goods into wellbeing (Polishchuk and
Rauschmayer, 2012). These include a suite of contextual factors, which
shape people’s personal circumstances and their ability to gain access to
ecosystems. People’s personal circumstances are also determined by
their realized functionings, which are the human needs met through
interaction with the environment (as well as other sources). Contextual
factors and personal circumstances both shape people’s values (e.g.
tastes, preferences, attitudes, which in turn are reﬂected in the: (a)
perceptions about what constitutes an ecosystem service, (b) the me-
chanisms (whether monetary, direct use or experience) that people
mobilize in order to convert ecosystem services into capabilities, and (c)
the choices they make about which capabilities to pursue in order to
satisfy their human needs. Building on Polishchuk and Rauschmayer
(2012), we recognize that ecosystem services can contribute to attained
functionings both directly (as sources of wellbeing) and indirectly (as
conversion factors) (Fig. 2).
2.2. Study sites
This study was carried out across eight coastal sites in northern
Mozambique and Kenya, ranging from remote to peri-urban settings,
with proximity to mangrove and/or coral reef ecosystems and with a
range of levels of poverty. Local communities in these sites are known
to depend on various ecosystem services (Fig. 3 and Table 1), especially
on coastal ecosystem services such as ﬁsh and octopus. However, they
diﬀer in how they rate the importance of mangrove ecosystem services,
and the services associated with tourism and the gleaning of shells.
The focus of this paper is to highlight common patterns in the way
ecosystem services contribute to wellbeing across these diverse sites.
The selected sites provide a range of diﬀerent contexts, and represent a
diverse array of coastal ecosystem service and wellbeing interactions,
which underpin many coastal social-ecological systems across East
Africa.
2.3. Data collection
The data was collected as part of the larger project SPACES1 aiming
to establish how marine ecosystem services contribute to human well-
being and poverty alleviation in coastal communities. We used Focus
Groups Discussions (FGDs) as the predominant qualitative research
method to elucidate the relationships between ecosystem services and
wellbeing through the eyes and hearts of the respondents.
Three diﬀerent types of FGDs were carried out at each site between
November 2013 and March 2014. Their size ranged between 3 and 10
participants, as our target of 6–9 participants for each FGD was not
always possible (Table S1, Supplementary Electronic Material). These
FGDs were not representative of the whole population in the study
communities, as our sampling strategy aimed to capture diverse views,
experiences and relations to ecosystems.
The ﬁrst type of FGD (ES FGD, Table S1, Supplementary Electronic
Material) was aimed at understanding relevant ecosystem services in
Fig. 1. A Capability Approach analytic lens for linking ecosystem services and human wellbeing. Sources: Polishchuk and Rauschmayer, 2012; Robeyns, 2005; Sen,
1999, 1981.
Fig. 2. Mechanisms through which ecosystem services contribute directly and
indirectly to human wellbeing. Source: Polishchuk and Rauschmayer, 2012.
1 For more information for project SPACES refer to: www.espa-spaces.org.
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each context. Key informants were selected to represent diﬀerent as-
pects of the environment, and were recruited through snowball sam-
pling after discussions with the village leader that identiﬁed knowl-
edgeable individuals on relevant coastal ESs. Some of the participants
included village elders, members of ﬁshery associations and those in-
volved in mangrove restoration projects. Whenever informants were
not available, they were asked to suggest other participants. In this type
of FGD, participants were asked to discuss and list the various diﬀerent
potential beneﬁts that the community obtains from the coastal en-
vironment. These beneﬁts were compiled inclusively across all sites and
an artist illustrated each beneﬁt (Fig. S2, Supplementary Electronic
Material) to be used as probes for the follow up FGDs that sought to
identify the links and mechanisms between ecosystem services and
wellbeing (see below).
Fig. 3. Study sites in and northeast Mozambique (upper) and southeast Kenya (lower). Figure by F Januchowski-Hartley.
Table 1
Characteristics of the study communities.
Country Community Setting Ecosystems Coastal ecosystem-based livelihoods Demographics
Coral reefs Mangroves Fisheries Tourism &
hospitality
Mangrove & non-timber
forest products
Agriculture Population Predominant Religion
Muslim Christian
Mozambique Vamizi Rural ✓ ✓ ✓ ✓ ✓ ✓ 533 ✓
Lalane Rural ✓ ✓ ✓ ✓ 1150 ✓
Maringanha Urban ✓ ✓ ✓ ✓ 4000 ✓
Mieze Rural ✓ ✓ ✓ ✓ 32,000 ✓ ✓
Kenya Kongowea Urban ✓ ✓ ✓ ✓ ✓ 100,000 ✓ ✓
Tsunza Rural ✓ ✓ ✓ ✓ ✓ 10,000 ✓ ✓
Shimoni and
Wasini Island
Rural ✓ ✓ ✓ ✓ ✓ ✓ 5000 ✓ ✓
Rural ✓ ✓ ✓ ✓ ✓ ✓ 1900 ✓
Vanga Rural ✓ ✓ ✓ ✓ ✓ ✓ 6500 ✓
Source: SPACES (2016).
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The second type of FGDs (WB 1–2 FGD, Table S1, Supplementary
Electronic Material), aimed at validating the list of basic needs. This
was based on a comprehensive list of universal wellbeing domains that
was drawn from the theory of human need (Gough, 2014) (Section 2.1).
Two FGDs were carried out at each site, with participants purposively
sampled based on information gathered via community proﬁling
(which involved participant observation, a review of the local literature
and secondary data analysis) and key-informant interviews. The key
informant interviews were conducted with knowledgeable community
members with a good understanding of the community (e.g. traditional
authorities, village elders). The invited respondent aimed to reﬂect a
range of income strata, ethnic groups, primary occupations, genders,
and geographical areas in each of the communities. Participants were
asked “how would you describe a household that is doing well or doing
badly?”. This served to validate a full list of wellbeing domains (i.e.
physical security, education, health, water, economic security, sanita-
tion, respect, relationships, autonomy, participation, shelter and food)
that was the same across all sites to ensure consistency (Chaigneau
et al., 2018).
The ES and WB FGDs served to inform and guide the third type of
FGDs (ES-WB FGD 1–2, Table S1, Supplementary Electronic Material),
which identiﬁed the types of links and mechanism between ecosystem
services and wellbeing domains. These ES-WB FGDs form the basis of
our empirical analysis in Section 3. To reduce participant fatigue in the
study communities, rather than formally inviting participants, we se-
lected individuals that were able to participate and had the desire and
time to do so. Even though the selected sample was not representative
of the respective communities, our selection process enabled more
fruitful discussion and more active participation with participants that
were willing to engage with the project. However, FGDs were separated
by gender, in order to understand better the mechanism between eco-
system services and wellbeing domains. During this FGD we presented
participants the illustrations of each ecosystem beneﬁt derived through
the ﬁrst FGD. The importance of each of these beneﬁts was broadly
discussed within the group, and participants were then asked to state
the perceived importance for each wellbeing domain using the fol-
lowing scale: 1=A little important; 2=Quite important; 3=Very
important. Participants were then asked to explain, for each of these
links, how each ecosystem service contributed to the domain of well-
being, and why they were classiﬁed as important or not. Consensus was
sought within each FGD, with the ensuing discussion translated and
transcribed in the ﬁeld.
FGDs were moderated in Portuguese (in Mozambique) and Swahili
(in Kenya). Facilitators were trained to consider power dynamics and to
ensure that each participant’s voice was heard. Given the diﬀerent
dialects in rural northern Mozambique, additional interpreters were
required to translate from Portuguese to the local dialect. We followed
ethical procedures set out by the University of Exeter. This ensured that
each participant was aware of the purpose of the research, validated
that the research was aimed towards beneﬁcial eﬀects that outweighed
the risks, that harm was avoided through agreed precautions and that
data was made anonymous. All participants gave verbal consent prior to
participating in the FGDs.
2.4. Data analysis
Descriptive statistical analysis was carried out to summarise the
perceived links and importance of each ecosystem service for each
wellbeing domain. To elicit the importance of ecosystem services for
wellbeing, the results were aggregated from the ES FGDs. The perceived
importance was represented as a proportion of the summed importance
of ES for a WB domain across all ES-WB FGDs over the maximum
possible importance (of 3) that could be attributed by all ES-WB FGDs
(n=16).
The information obtained from ES-WB FGDs pertaining to the
nature of these links was coded using a semi-inductive process. The
code selection was partly guided by Sen (1981, 1977) and partly by
keeping an open mind to new insights emerging from the empirical data
using the qualitative analysis software NVIVO (2010). Rather than a
solely deductive process, whereby answers are placed into pre-de-
termined categories, we allowed for the creation of new categories
which ﬁt our data more closely. This was particularly the case when
coding for experience. Responses were consequently coded as either a
use, a monetary or an experiential mechanism type. At times, there
were numerous types of links between an ecosystem service and a
wellbeing domain, with the link therefore coded multiple times. Oc-
topus for example would contribute to health as it could be caught and
sold for money to buy medicine (monetary mechanism), but could also
be boiled and used as a soup to treat certain ailments (use mechanism).
Many links were clearly classiﬁable as one of the three types of
mechanisms, while others required more interpretation by the research
team. In particular, the sharing of goods was considered to be important
for social relationships. This could arguably be classiﬁed as a use me-
chanism, but we opted to code it as an experiential mechanism. The act
of catching ﬁsh or octopus, or of collecting ﬁrewood, for example, al-
lowed one to share these goods, which allowed friendships to be forged
or maintained. Gifts could also be considered as a type of exchange
mechanism, but our categorisation aimed to isolate monetary exchange
(which dominate many forms of ecosystem service assessment) from
other forms of beneﬁts. Thus, as no speciﬁc commodity was required in
return for gifts they were categorised as an ‘experience’ type of me-
chanisms.
To identify the mechanisms associated with diﬀerent ESs we sum
the total number of links between a given ES and all WB domains across
all ES-WB FGDs. The proportions of each type of mechanism operating
between an ES and all WB domains was calculated as the sum of the
links operating through that mechanism, over the total number of links
between that ES and all WB domains (including all 3 mechanism types).
This process was repeated for each ES. A similar approach was carried
out to identify how diﬀerent mechanisms are associated with WB do-
mains. Here, the total number of links between a given WB domain and
all ESs was summed across all ES-WB FGDs. The proportions of each
type of mechanism operating between a WB domain and all ESs was
calculated as the aggregate of the links operating through a mechanism
over the total number of links between that WB domain and all ESs
(including all 3 mechanism types). This process was repeated for each
WB domain.
3. Results
3.1. Contribution of ecosystem services to wellbeing
A variety of diﬀerent services were identiﬁed from the environment
and contributed to aspects of wellbeing to varying degrees (Table 2).2
While some of these included commonly studied ecosystem services
(e.g. ﬁsheries, tourism, mangrove poles), others are rarely investigated.
For example, the shade produced by mangroves was cited in Kenya as
providing a discrete space for illicitly brewing alcohol, away from the
police, but also valuable as relief from the sun when waiting for ﬁshers
to come back from the sea, or for a break whilst gleaning in the heat of
the day. Mangroves were also used for medicine, to create dyes, as a site
for beehives for honey, and were used as reference points by ﬁshers and
merchants by sea.
More links between ecosystem services and wellbeing domains were
identiﬁed by Kenyan FGDs and they emphasised these less-studied
services to a greater extent than those in Mozambique. Nevertheless,
with the exception of illegal brewing and dye, which were not discussed
2More detailed information about the contribution of ecosystem services to
wellbeing domains at each site for men and women is available at http://www.
espa-spaces.org/resources/spaces-data-explorer/.
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in Mozambique, all of these services were given some level of im-
portance to speciﬁc wellbeing domains across all sites. Whilst illegal
brewing is a sensitive topic, questions were asked on behalf of the
community rather than targeting speciﬁc individuals which enabled
participants to discuss this activity openly. The fact that the mangroves
and their cover are not considered a service for illegal brewing in
Mozambique may indicate the fact that brewing does not occur in these
sites or that cover is not required due to lack of enforcement in these
areas. It should also be noted, however, that these are solely ecosystem
service goods and beneﬁts identiﬁed by respondents. The list provided
here includes easily perceived services and beneﬁts with a pre-
dominance of cultural and provisioning services rather than regulating
and supporting services.
Overall, similarities in perceived importance of ecosystem services
for wellbeing domains occurred between Kenya and Mozambique, with
reef-associated ﬁshery beneﬁts being scored as the most important
overall, followed by mangrove poles. Some ecosystem services such as
mangrove honey and mangrove ﬁrewood, or mangrove sanitation in the
case of Kenya, did not signiﬁcantly contribute to speciﬁc wellbeing
domains but consistently contributed moderately or minimally to many
wellbeing domains and therefore were ranked as relatively important
services for wellbeing overall. Certain wellbeing domains were con-
sistently mentioned as being impacted by a majority of ecosystem ser-
vices. Health, education, food security, economic security and re-
lationships for example were closely associated to the majority of
perceived ecosystem services at both sites.
3.2. Mechanisms through which ecosystem services contribute to wellbeing
A wide range of mechanisms were identiﬁed from across monetary,
Table 2
Aggregate importance scores for ecosystem services in Kenya and Mozambique (as a percentage of maximum importance that could be attributed).
Note: Darker shading within cells represents a higher importance attributed to the relationship between an ecosystem service and a wellbeing domain. Refer to
SPACES data explorer (SPACES, 2017) for information for each ecosystem service, http://www.espa-spaces.org/resources/spaces-data-explorer/.
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use and experience types (Table 3). The perceived type and extent of
contributions to wellbeing diﬀered signiﬁcantly between ecosystem
services.3 These are exempliﬁed clearly by octopus and mangrove
ﬁrewood, and their contributions to wellbeing (Fig. 4).
Octopus was perceived to contribute relatively strongly to many
aspects of wellbeing (Fig. 4a). Monetary mechanisms that were iden-
tiﬁed included the catching and selling of octopus contributed strongly
to economic security. The money obtained from selling octopus was
also argued to contribute to buying equipment for school and paying
school fees as well as being able to buy soap and cleaning products for
general hygiene and thus contributing to sanitation. Use mechanisms
were identiﬁed where eating octopus was also perceived at most sites to
contribute to health and to cure certain diseases. It obviously would
also contribute to food security. Finally, experiential mechanisms were
identiﬁed whereby the practice of catching octopus itself was an ac-
tivity that required no boss and therefore gave individuals a feeling of
autonomy. Catching octopus was sometimes perceived to have a ne-
gative eﬀect in terms of participating in community aﬀairs and com-
munity wide relationships as there was tension between octopus ﬁsh-
ermen and those involved in catching ﬁsh.
On the other hand, mangrove ﬁrewood was perceived to play a
moderate role overall in contributing to wellbeing (Fig. 4b). Women
perceived mangrove ﬁrewood to be considerably more important for
wellbeing than men. Through monetary mechanisms, selling ﬁrewood
was considered to be quite a small contribution to economic security
but was deemed by women to be important for buying scholarly ma-
terials and led to a sense of empowerment and autonomy as women
were often in charge of selling ﬁrewood and could decide how to spend
the money. Firewood was deemed important through use mechanisms
as it was essential for ceremonies to cook for large amounts of people
(participation) and would be used by many as main source of fuel for
cooking (food security). Finally, through an experiential mechanisms,
the practice of collecting ﬁrewood allowed women to discuss issues
privately and was considered moderately important for forging and
cementing relationships.
Links mostly described services positively aﬀecting individual
wellbeing domains, but occasionally negative impacts on wellbeing
were suggested, such as a negative eﬀect of shells on education if
children miss school in order to collect them (Table 3). Certain eco-
system services were frequently associated with particular wellbeing
mechanism types (Fig. 5). For example, in both countries, shells, oc-
topus, tourism, ﬁsh and mangrove ﬁrewood were more frequently ex-
plained as contributing to wellbeing through monetary mechanisms.
Conversely mangrove shade, mangroves providing privacy for use as
toilets, as reference points or used for illegal brewing were mostly as-
sociated with direct use mechanisms. Experiential mechanism types
typically represented 10–30% of mechanisms across ecosystem services
in both countries.
The diﬀerent mechanism types identiﬁed (e.g. Table 3) were con-
sistently associated with speciﬁc subsets of wellbeing domains (Fig. 6).
Contribution of ecosystem services to relationships, respect, participa-
tion and autonomy were most commonly through experiential me-
chanisms. Comparatively, those contributions to economic security,
shelter, education were most likely through monetary mechanisms.
Ecosystem services rarely contributed to individual wellbeing domains
signiﬁcantly through more than two diﬀerent mechanisms, except for
autonomy. In this case, respondents across the FGDs mentioned eco-
system services could provide money with which you can make your
own plans. They also argued that the activities involved in collecting
certain resources made sure people were independent and could carry
out these activities whenever they wanted. Finally, some ecosystem
services such as mangrove poles, for example, supported people to
autonomously build one’s own shelter without help from others.
4. Discussion
4.1. Ecosystem services and beneﬁts through a multidimensional wellbeing
approach
Identifying the beneﬁts of ecosystems to wellbeing depends on how
human wellbeing is deﬁned in the ﬁrst place. The Theory of Human
Needs enabled a structured but multidimensional view of wellbeing,
revealing the multiplicity of possible ways people beneﬁt from eco-
system services. Similarly to other inductive studies on ecosystem ser-
vices in coastal East Africa (Rönnbäck et al., 2007), a variety of dif-
ferent ecosystem services and beneﬁts were uncovered in this study. In
addition, the multiple wellbeing domains from the Theory of Human
Needs elicited a myriad of links between ecosystem services and
Table 3
Mechanisms through which ecosystem services contribute to human wellbeing domain.
Wellbeing Domain Monetary Use Experience
Health (+)money from ﬁsh to buy medicine (+)mangrove medicine can cure stomach
pains or headaches
(−) collecting mangrove poles can be dangerous (for e.g.
access can be treacherous and heavy poles can cause injury)
Education (+)money from selling mangrove ﬁrewood
used to pay for school fees and equipment
(+)students study, eat, and play in the
mangrove shade
(−)girls collect shells instead of going to school
Physical security (+)money from octopus to improve one’s
house
(+)mangrove reference point prevents
getting lost at sea
(−)ﬁshing can be dangerous (for e.g. whilst at sea in stormy
conditions)
Water (+)money from tourism to buy or treat water (−)mangrove toilets contaminate the water
Autonomy (+)money from mangrove poles used to
make own plans
(+)use reference point to ﬁnd your way on
your own
(+)can collect and sell mangrove ﬁrewood when you
choose
Shelter (+)money from ﬁshing for house &
electricity
(+)shells can be used to make paint and
walls
Food (+)sell mangrove honey to buy food (+)ﬁrewood needed to make a ﬁre to cook
Economic Security (+)money from mangrove ﬁrewood,
mangrove honey, ﬁsh, etc.
(+)ﬁshing increases borrowing/ loan availability
Participation (+)ﬁshing creates an income to attend
ceremonies
(+)mangrove brewing is used during
ceremonies and events
(+)can use shade during events to relax together under
Sanitation (+)money from selling octopus used to buy
soap or toilet
(−)using mangrove toilet is unhygienic
Relationships (+)share money made from selling mats
made with mangrove dye
(+)shells used as decoration are given to
friends
(−)mangrove brewing can create conﬂicts (for e.g. between
local government and brewers as it is an illegal activity)
Respect (+)catching octopus gives income and
respect
(+)people go to those with knowledge of
mangrove medicine ﬁrst if they are sick
(+)collecting honey is a dangerous activity that brings
respect
Note: (+) denote positive eﬀects and (−) denote negative eﬀects.
3 For more information about each ecosystem service see SPACES data ex-
plorer: http://www.espa-spaces.org/resources/spaces-data-explorer/.
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diﬀerent wellbeing domains (Table 2).
The monetary beneﬁts of ﬁsh, octopus and mangrove poles were
consistently rated as important for wellbeing in both Mozambique and
Kenya. However, we also uncovered less frequently discussed eco-
system service beneﬁts that are rarely incorporated into environmental
and ecosystem-service assessments (Chan et al., 2012a), especially
Fig. 4. Perceived contribution of octopus (a) and mangrove ﬁrewood (b) to the 12 wellbeing domains.
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intangible beneﬁts considered important for speciﬁc wellbeing do-
mains. Mangrove honey, or the beneﬁts associated with shade from
mangrove cover, for example, were both perceived as important con-
tributors to health, through medicine for wounds/burns or sun pro-
tection (Table 2).
Whilst these types of beneﬁts receive less attention than more tan-
gible goods, their contributions to wellbeing may still be essential for
three reasons. Firstly, they may contribute greatly to particular well-
being domains, as is the case for mangrove medicine for health
(Table 2). Secondly, they may be of great importance for a speciﬁc
subset of individuals within the community, as is the case with man-
grove ﬁrewood which women perceived as very important for educa-
tion purposes (Fig. 3). Finally, they may contribute a small amount to a
large number of diﬀerent wellbeing domains, as is the case for man-
grove ﬁrewood or honey (Table 2). These ﬁndings underpin the need to
better articulate the wellbeing contribution of intangible ecosystem
services within policy discourses (Costanza et al., 2017; Small et al.,
2017).
4.2. Capability approach for exploring beneﬁt mechanisms
The capability approach inspired us to shift from a narrow focus on
wellbeing outcomes from ecosystem services, towards the nature of
these links and the mechanisms on which these wellbeing outcomes
depend. Through a semi-inductive process, we identiﬁed three diﬀerent
kinds of mechanism (i.e. use, monetary, experience) through which
ecosystem services are converted into wellbeing. This categorisation
contrasts with the MA deﬁnition of supporting, regulating, provisioning
and cultural services, and recognises that any particular good can be
associated with diﬀerent beneﬁt mechanisms even for an individual
person. In particular, the non-material beneﬁts of ‘provisioning ser-
vices’ become visible, as well as the material beneﬁts of ‘cultural ser-
vices’ such as tourism. By separating out monetary mechanisms, this
categorisation also draws attention to non-monetary mechanisms, while
still acknowledging the central role of money as a mechanism for
ecosystems to support wellbeing (Abunge et al., 2013).
Our ﬁndings illustrate that the three mechanism types are inter-
linked, facilitating wellbeing both directly and indirectly, by means of
underpinning one another. For example, on the one hand, the me-
chanism of experience has been shown to shape ﬁshers’ identity, sense
of autonomy, and relationships with others in the community (Reed
et al., 2013; Urquhart and Acott, 2014). On the other hand, being part
of the ﬁshing community and having good relations with fellow ﬁshers
can facilitate access to ﬁshing grounds, or even gear, in an economy
that subscribes to values of reciprocity (Adams et al., 2013). Therefore,
what is seen as a wellbeing outcome from experiences gained from
interactions with the environment (e.g. through ﬁshing, gathering,
performing communal or collective tasks) can also facilitate a use me-
chanism (e.g. by harnessing access), which in turn can underpin a
monetary mechanism (e.g. through the sale of caught ﬁsh). These
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ﬁndings then also provide an empirical validation of Polishchuk and
Rauschmayer’s (2012) suggestion that ecosystem services take the role
of both sources of wellbeing and conversion factors, or mechanisms, by
which further beneﬁts from other services can be derived.
4.3. Repercussions of solely focussing on monetary mechanisms
In contrast to Maslovian notions of a hierarchy of needs (Maslow,
1948), which argue that meeting basic needs of survival are most im-
portant, the Theory of Human Need argues that all needs (including
subjective and relational needs) must be met to avoid individuals being
in “serious harm” (Doyal and Gough, 1991). This distinction becomes
relevant in the light of our ﬁndings that diﬀerent mechanisms are more
associated with certain ecosystem services (Fig. 5) and contribute to
diﬀerent wellbeing domains (Fig. 6, Table 2). This argues against an
over-emphasis or prioritisation of ecosystem services that contribute to
one particular mechanism, and for the importance of broad bundles of
ecosystem services contributing to wellbeing through diverse mechan-
isms.
Despite this, many interventions focus exclusively on monetary
mechanisms, for example increasing access to markets, which is core to
many poverty alleviation strategies (Sanderson and Redford, 2003).
However, monetary mechanisms such as these are more likely to be
subject to elite capture and consolidation of beneﬁts by more powerful
members of society (Ribot and Peluso, 2003), which can limit beneﬁts
to those most in need, and failing to alleviate of multidimensional
poverty. Furthermore, some ecosystem services, such as using man-
groves for sanitation, as a reference point or for shade, cannot easily be
privatised and therefore cannot be exchanged economically.
In addition, recent work has posited that the mechanisms through
which people beneﬁt from the environment can help explain social-
ecological feedbacks which can shape ecosystem service ﬂows (Fedele
et al., 2017; Masterson et al., 2019). Here, we argue, a focus on
monetary mechanisms may have negative repercussions for sustain-
ability. Monetary mechanisms clearly contribute to a range of basic
material needs, reﬂecting previous research on the central role of
money in contexts of poverty, coastal ecosystems and wellbeing
(Abunge et al., 2013). However, the usefulness of money to meet a wide
range of wellbeing needs also implies an insatiability, which can be
extenuated by comparison within the community, reference points from
outside, penetration of markets, and availability of consumer goods in
rural areas. On the other hand, use mechanisms, such as personal or
household consumption, while extractive, are more likely to be satiable
and therefore less likely to trigger continuous overexploitation (e.g.
subsistence ﬁshing versus ﬁshing for the market). Experiential beneﬁt
mechanisms, in contrast, may be non-extractive or unrelated to ex-
traction levels. For example, ﬁshing or collecting ﬁrewood can foster
social relationships and support autonomy regardless of the volumes
caught or collected (beyond a certain threshold to make the activity
viable). This suggests that interventions supporting experience me-
chanisms may have fewer negative repercussions on the ability of the
environment to provide services for future generations.
4.4. Importance of use and experiential mechanisms
The general focus on monetary mechanisms acts as a focussing or
anchoring eﬀect and introduces a cognitive bias whereby we tend to
weigh attributes and factors unevenly, putting more importance on
some aspects and less on others (Tversky and Kahneman, 1974).
Therefore, policy emphasis on the monetary valuation of ecosystem
services leads to a mutually re-enforcing cycle, whereby the monetary
mechanisms that facilitate the translation of ecosystem goods and ser-
vices into capabilities are over emphasized at the expense of less eco-
nomically valuable or cultural ecosystem services that may be im-
portant for other dimensions of wellbeing. The contributions of certain
services such as ﬁrewood collection to relationships through
experiential mechanisms can build social capital, which is an important
asset for the poor (Narayan, 2002; Narayan-Parker, 1997) and can
shape societies, cultures, and value systems, with implications for en-
vironmental change (Small et al., 2017). A narrow focus on economic
ﬁxes for alleviating poverty through ecosystem services has conversely
been found to disrupt the social fabric of communities, worsening
conditions for the poor in the long term (Adams et al., 2013). Ignoring
less economically valuable, non-monetary beneﬁts from ecosystem
services might hide the negative wellbeing eﬀects of environmental
change. In contrast, exploring these less visible use and (particularly)
experience mechanisms may identify alternative windows of opportu-
nity for using less tangible ecosystem services for poverty alleviation
and sustainable development (Masterson et al., In Press.).
The results clearly show that monetary and use mechanisms are
more frequently associated with a wider range of wellbeing domains.
This may be because the perceptions detected in our research may be
subject to the anchoring eﬀect mentioned above, leading to a higher
weighting of monetary mechanisms. However, whilst the experience
mechanism type may not be associated with all wellbeing domains
(Table 3), our evidence does not necessarily imply it is less important
for wellbeing, but rather that it contributes to more speciﬁc aspects of
one’s life (Fig. 6).
Nevertheless, of the three mechanism types, the intangible me-
chanisms based on experience, which emerged inductively from our
analysis, is least explored in the literature, yet crucial for entitlement
(Leach et al., 1999; Sen, 1981) to important ecosystem services. The
experiences derived from people’s interaction with their environment
become endowments, in the form of social capital, which support access
to further services and thus broaden people’s capability sets. For ex-
ample, the IPBES conceptual framework (Díaz et al., 2018) explicitly
recognizes non-material contributions to wellbeing by means of social
cohesion experiences. Therefore, our ﬁndings support emerging work
that recognizes the necessity of moving away from measures of ag-
gregate ecosystem service availability (Daw et al., 2011) and solely
economic valuation approaches (e.g. Costanza et al., 2017; Kenter et al.,
2011), to better integrate the intangible aspects that can provide novel
insights into the complex mechanisms and multi-layered links between
ecosystem services and wellbeing (Chan et al., 2012b; Small et al.,
2017).
Some advances in this direction are already emerging, both in re-
search and practice. For example, participatory and integrated valua-
tion research approaches have made important theoretical and em-
pirical advances towards recognizing multiple ecosystem services
values that go beyond a solely economic or monetary focus (e.g. Jacobs
et al., 2016). Meanwhile, examples where policy and decision-making
take a more holistic approach towards ecosystem services that capture
cultural and social values are emerging at a slow pace (Costanza et al.,
2017). However, the debates around ‘nature’s contributions to people’
in the context of IPBES further open the framing of human-environment
links beyond the economic and ecological grounding of much eco-
system service policy and practice (Díaz et al., 2018).
4.5. Exploring mechanisms and the implications for access
Recent research suggests that understanding diﬀerential access to
ecosystem services can provide useful insights for poverty alleviation
rather than simply assuming homogenous access to beneﬁts (Berbés-
Blázquez et al., 2017). Our ﬁndings support this and highlight how an
appreciation of the three types of mechanisms can help to unpack some
of the questions around access and power dynamics embedded within
the social and political fabric of communities which are not captured
adequately in the current policy mainstream of economic valuation and
aggregate cost-beneﬁt analyses (Costanza et al., 2017).
An appreciation of the diﬀerent mechanisms at play is therefore an
opportunity to identify more potential levers of intervention to alleviate
poverty or to increase or protect the contribution of ecosystem services
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to the wellbeing of poor people. It provides a framing, for example, to
consider diﬀering access to ecosystem goods or services. The ability of
individuals to beneﬁt from ecosystem services is determined by ‘me-
chanisms of access’ (Ribot and Peluso, 2003) and these will be diﬀerent
for the diﬀerent types of beneﬁt mechanisms identiﬁed in this study.
For example, in terms of ﬁsh, being able to beneﬁt through the mone-
tary mechanism of selling requires access to a market. The use me-
chanism of food requires either ﬁshing gears, opportunities and skills,
money to buy ﬁsh, or social relations to receive gifts, as well as culinary
knowledge and culture that supports its preparation and consumption.
Meanwhile the experiential mechanism of independence and autonomy
requires the skills, gears and opportunity to ﬁsh.
5. Conclusion
This study combined the “Theory of Human Need” and the
“Capability Approach” into an analytic-interpretive framework, which
enabled us to elucidate the perceived contribution of coastal ecosystem
services to diﬀerent wellbeing domains. In the process we identiﬁed
three types of mechanism through which ecosystem services contribute
to wellbeing: namely money, use and experience. This implies that
improving the ability of individuals to gain wellbeing through eco-
system services does not only rely on monetary mechanisms, but also
through use and experience mechanisms.
We argue that there are three reasons why all these three mechan-
isms should be considered across diﬀerent contexts. Firstly, these me-
chanisms are associated with diﬀerent sets of wellbeing domains. Solely
focusing on monetary mechanisms would conﬁne our focus only on
certain aspects of wellbeing, despite the mounting evidence that dif-
ferent domains are important in ensuring poverty alleviation. Secondly,
enhancing wellbeing from ecosystem services through speciﬁc me-
chanisms may have important implications for the long term sustain-
ability of diﬀerent social-ecological systems. A strong focus on experi-
ential and use mechanisms may reduce the likelihood of
overexploitation of natural resources, hence fostering the future avail-
ability of ecosystem services. Finally, our ﬁndings also suggest that
these three mechanisms are interlinked and underpin each other.
Beneﬁtting through one mechanism can act as an outcome in itself, but
can also serve as an enabler, i.e. by enhancing the capacities of in-
dividuals to convert ecosystem services for wellbeing through other
mechanisms.
We argue that it is important to understand the importance of
ecosystem services for multiple wellbeing domains, as well as the un-
derlying mechanisms. This can facilitate wellbeing improvements
through better ecosystem services management and the prevention of
the unintended consequences of conservation and development inter-
ventions on the wellbeing of aﬀected communities. A look at the pro-
cesses through which ecosystem services are converted into wellbeing
serves as a departure from descriptive approaches, and can help us to
identify social feedbacks and provide a more dynamic view of the
ecosystem services-wellbeing relationship.
Whilst the empirical data was collected in coastal Kenya and
Mozambique, we propose that this approach can (and should) be ap-
plied to other contexts. However, it is likely that the mechanisms will
manifest diﬀerently, due to diﬀerences in cultural and structural factors
that shape wellbeing, as well as individual values and ecosystem ser-
vices preferences. It is also possible that some mechanisms may be
classiﬁed diﬀerently by other research teams due to their subjective
nature. Nevertheless, we argue that it is both important and relevant to
consider monetary, use and experiential mechanisms for wellbeing,
environmental management and sustainability across diﬀerent con-
texts.
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